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Abstract 
The objective of this paper is to discuss the framework and the conceptual model in the development of an E-portfolio system 
for Malaysia Skills Certificate (MSC). The framework and conceptual model presented in this paper are based on readings 
and literature review undertaken by evaluating and re-arranging the facts from the previous studies. There are five concepts to 
be discussed: (a) element of MSC E-portfolio, (b) model of MSC E-portfolio, (c) system development life cycle (SDLC) 
model, (d) open source software Mahoodle, and (e) virtual learning space (VLS). In the vocational education system of 
Malaysia, the portfolio is used as a document to evaluate the level of students’ knowledge and achievement, where it still uses 
paper based portfolio. Paper based portfolio is static and limited in sharing information with others. Process management, 
evaluation and updating materials are also difficult. It is hoped that this framework and conceptual model will contribute 
towards the development of an appropriate an E-portfolio system to be applied in the vocational education system of 
Malaysia. 
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1. Introduction 
 
A variety of teaching and learning concepts that integrate ICT had been introduced in recent times such as e-
learning, multimedia aided training, blended learning and more. E-portfolio is a instructional product that uses 
ICT-based e-learning. It can store all kinds of information in digital form, it is flexible and can be accessed at 
anytime and anywhere (DiMarco, 2006; Ku & Chang, 2011; Montgomery & Wiley, 2008; Stefani et al., 2007). 
E-portfolio is the result of the transformation of a previously written portfolio which has long been used in 
assessing the activities of one's personal and professional evaluation. The difference is that E-portfolio are easier 
to use in publishing information and it can also be used as a learning tool where users can share ideas and 
information with other users via online (Bullock & Hawk, 2005; Handa et al., 2011; Kilbane & Milman, 2005). 
The use of a printed portfolio is seen as not relevant to be applied in the current education. This is because the 
printed portfolios are static, are limited in sharing information with others, the management, evaluation and 
updating process of the materials are difficult and unable to improve the professional skills (McAllister & 
Hauville, 2010; Stefani et al., 2007). On the other hand, the electronic portfolio has many advantages compared 
to the printed portfolio such as, the ability to save and organize material more easily, sharing of information, 
enhances the professional skills, enhances the generic skills of graduates and facilitates the search for information 
(Bhattacharya & Hartnett, 2007; Halstead & Sutherland, 2006; McAllister & Hauville , 2010). 
In the vocational education system in Malaysia, the portfolio is used as a document to evaluate the level of 
knowledge and performance of students, where the use is still in the traditional way which is paper-based and this 
limits the storage to mere artifacts. According to the Ministry of Education, improving the delivery of existing 
vocational education should be done by expanding the online implementation (Ministry of Education Malaysia, 
2011). As such, one way is to use E-portfolio in teaching and learning programs (Boyle, 2011; Cameron,  2011; 
Carroll et al., 2007; Handa et al., 2011; Mcallister & Hauville, 2010; Rodriguez-Donaire et al., 2010). It aims to 
improve the quality and innovation in vocational education system through the use of ICT to create an interactive 
education system. In facing the challenges of globalization, the vocational education system must be open and 
flexible, where it should focus on the use of technology in teaching and learning process (Neal, 2011). 
However, the development of E-portfolio requires an appropriate framework to meet the needs of the 
education system (Albert, 2006; DiMarco, 2006; Young & Morriss, 2007). A detailed study should be done to 
produce an E-portfolio system which is compatible, easy to use, user-friendly, attracts the interest of teachers and 
students as well as meeting the standard of the vocational education system. Therefore, this study was conducted 
to produce an appropriate E-portfolio system for MSC to be applied in the vocational education in Malaysia. It is 
done to upgrade the existing skills training system, in order to enable the country to produce skilled work force 
that have more quality, highly knowledgeable, innovative and competitive. 
 
2. Methodology 
 
In designing the E-portfolio system, the researchers need to understand the concepts and basic design of the 
E-portfolio (Ku & Chang, 2011). Thus, researchers need to have a framework that can be used as a guideline in 
developing the E-portfolio system. For this study, researchers focused on the formation of the MSC E-portfolio 
model and then develop the E-portfolio system MSC. The researchers combined the two phases in a single 
framework. 
In the first phase, the modified Delphi study approach was used in the production of E-portfolio system 
elements. The modified Delphi technique is a procedure of finding consensus among experts using questionnaires 
in anon-face-to-face manner (Wiersma & Jurs, 2009). The modified Delphi technique proposed by Wiersma and 
Jurs (2009),was applied in this study, where the process begins with questionnaire of survey subjects’ 
exploration. This is because the issues in the first round of the Delphi method were sufficiently defined by the 
researchers. Next, a survey was done to produce a MSC E-portfolio model. The survey instrument developed 
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through the modified Delphi study was used and distributed to MSC trainers. This study is important in creating 
an E-portfolio model that is appropriate and can be applied in the skills certification system in Malaysia. 
The second phase involves the development of the MSC E-portfolio system using the system development 
life cycle model of Dennis et al. (2008). The main goal is focused on producing an E-portfolio system that serves 
as the learning management system, APEL and students’ competency assessment. Here are the five processes 
involved in the development of MSCE-portfolio system adapted from the system development life cycle model of 
Dennis et al. (2008), namely: 
Process 1: Analysis 
In this phase, the analysis is performed to determine the needs of the generated system. The analysis is 
performed on the user criteria, software and hardware. The user criteria analysis is done to identify specific 
requirements, user interface, performance benchmarking of software and system features required by the user. 
The software analysis is conducted to determine the hardware and software specifications requirements that are 
used in developing the system. Further analysis is done to determine the required hardware equipment in the 
development of E-portfolio system. 
 
Process 2: The Design of the System 
The process of designing the system is divided into three main divisions which are designing the information, 
interaction, interface and presentation. The designing process begins with identifying available information 
content, and how to implement the content and information that needs to be conveyed. The process of interaction 
design refers to the process of designing software in terms of structure or pattern of travel of the software. Next is 
the interface design and presentation which emphasize the needs of the users because the production of displays 
is for users’ view. The main elements in the interface are the background of the screen, control buttons and icons, 
text, graphics, audio, video and animation. 
 
Process 3: The Design and Development of Database 
Database is the part where users store, modify and delete data. A good database is the one that is easily 
accessible and manageable (Newman &Landay, 2000; Sklar, 2011). This phase describes how data storage is 
done on the computer using the software. Then, the storage structures and access paths for database files are 
determined to get the best data presentation. 
 
Process 4: The Development of Application  
This phase begins only when the system design has been completed. This involves the production of a real 
system based on the system design by performing the coding of system using the software. At the level of 
application development, the planning done previously are turned into programming and able to test it. At this 
stage a lot of things need to be taken into account to ensure that the aspects of the developed system are accurate. 
The topics highlighted in this phase are: (i) the application of behaviorist theory, (ii) the application of cognitive 
theory, (iii) the application of constructivist theory, (iv) setting the main menu, (v) determining the navigation, 
(vi) determining and loading the content (vii) developing the arrangements and links, (viii) developing interactive 
features, (ix) determining the programming applications, (x) setting the authoring tools (xii) determining the 
graphics / audio and (xiii) preparing the user guide. 
 
Process 5: The Evaluation of the System 
The system evaluation is done to test the feasibility of the technical aspects of the system, the content and the 
use of learning theories. The evaluation is a formative evaluation. Formative assessment is done to collect data 
that can be used to improve the system so that it meets the requirements of teaching and learning. A software that 
has been built, have to go through the testing process and it is essential to ensure that the software meets the 
specifications set (Allen, 2007; Reigeluth & Carr-Chellman, 2012). Once the data from the formative evaluation 
is obtained, it is analyzed to identify existing problems in the developed E-portfolio system. The findings will be 
used to improve and make changes on the system. 
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3. A conceptual framework of E-portfolio system 
 
The conceptual framework set out in Figure 1 comprises five elements: (i) the elements of MSC E-portfolio 
(ii) MSC E-portfolio model, (iii) the system development life cycle model of Dennis et al. 2008, (iv) Mahoodle 
open source software and (v) the virtual learning space Nunez et al. (1988). 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. The conceptual framework of MSC E-portfolio 
 
 
 The elements of MSCE-portfolio. The elements of MSC E-portfolio are formed by the literature reviews of: 
(i) E-portfolio model of Balaban et al. (2011), (ii) the E-portfolio model of Ku and Chang (2011), (iii) the 
APEL model of Perry et al. (2009), (iv) the LMS model of Cavus (2010) and (v) the MSC document portfolio. 
The analysis of literature review found that E-portfolio can be used as a learning management system (LMS), 
accreditation of prior experiential learning and competency assessment. The important elements contained in 
the LMS are: (i) self-reflection, (ii) interaction, (iii) the project / assignment, (iv) the communication space, (v) 
the online and offline learning material, (vi) planning and (vii) evaluation. APEL contains nine elements which 
are: (i) the accreditation process, (ii) personal information, (iii) academic information, (iv) the information on 
skills, (v) the information on experience, (vi) verification of evidence, (vii) the communication space, (viii) the 
progress update, and (ix) verification. While the important elements in the assessment of competency are: (i) 
the artifacts storage space, (ii) applications for employment, (iii) the progress update, (iv) verification and (v) 
evaluation. 
 
System Development 
Life Cycle (SDLC) 
Models 
 (Dennis et al., 2008) 
 
MSC E-portfolio 
 
MSC E-portfolio Model 
Mahoodle Open 
Source Software 
Virtual Learning Space 
(Nunez et al., 1988) 
APEL 
(Balaban, 2011; 
Perry et al, 2009) 
 
Learning 
Management System 
(Balaban, 2011; 
Cavus, 2010; 
 Ku & Chang,  2011) 
 
Competency 
Assessment 
(Balaban, 2011) 
 
Elements of MSC E-portfolio 
327 R. Mohd Bekri et al. /  Procedia - Social and Behavioral Sciences  103 ( 2013 )  323 – 329 
 The MSC E-portfolio Model. The E-portfolio should be developed according to the needs of the education 
system (Bhattacharya & Hartnett, 2007; Balaban et al., 2011; Handa et al., 2011). The MSC E-portfolio model 
is produced after the modified Delphi study is conducted in which the elements that have been verified by 
experts are used in the formulation of the questionnaire. A survey is done in order to produce a MSC E-
portfolio model. The MSC E-portfolio model must be produced as a confirmation of the new system to meet the 
needs of users (Ku& Chang, 2011). The model is then applied in the development of MSC E-portfolio system. 
 
 The model of system development life cycle (SDLC). This SDLC model helps in standardizing the process of 
software system development so that important steps are not missed (Dennis et al., 2008; Kocherla, 2012; 
Royce, 1970). The model consists of phases and useful information in the development of a system. In 
designing MSC E-portfolio system, SDLC model by Dennis et al. (2008) is used. The process begins with 
analysis, system design, design and database development, development of system and testing and evaluation of 
the system. 
 
 Mahoodle open source software. Mahoodle open software is a combination of Mahara and Moodle software. 
The Mahara software is the best E-portfolio software compared to other software (Himpsl & Baumgartner, 
2009; Toro-Troconis & Hemani, 2009). Among them are that the Mahara software: 
(i) is the most balanced software and easy to handle compared to Drupel-Ed, Elgg, Factline, Fronter, Sakai, 
Taskstream, PebblePad, ePET, Premier IT, Giunti Labs, NES and Wordpress. 
(ii) have the best efficiency in choosing, collecting, organising, presenting and publishing data compared to 
Drupel-Ed, Elgg, Factline, Fronter, Sakai, Taskstream, PebblePad, ePET, Premier IT, Giunti Labs, NES 
and Wordpress. 
(iii) can be diectly used after the first installation. Other software such as Drupel-Ed, Elgg, Factline, Fronter, 
Sakai, Taskstream and Wordpress requires additional installation in order to provide complete 
functioning of E-portfolio software. 
 
Meanwhile, the Moodle software is the best LMS software compared to other LMS software (Al-Sharif & Zedan, 
2008). The Moodle software: 
(i) has the best capability and meets the characteristics of a learning tool compared to Desire2 Learn 8.1,  
KEWL, ANGEL Learning Management Suite (7.1), eCollege, The Blackboard Learning System, 
Claroline 1.6, Dokeos 2.1.1, OLAT, Sakai 2.3.1, A Tutor and Boddington. 
(ii) has the strongest support for aid tools such as administration tools, course delivery tools and content 
development tools compared to Desire2Learn 8.1,  KEWL, ANGEL Learning Management Suite (7.1), 
eCollege, The Blackboard Learning System, Claroline 1.6, Dokeos 2.1.1, OLAT and Sakai 2.3.1. 
 
The combination of both these software is done to create an E-portfolio system that is more comprehensive and 
multi-purpose. 
 
 Virtual learning space (VLS) Nunez et al. (1988). The VLS model by Nunez et al. (1988) serve as the basis 
for the development of E-portfolio, which are divided into four main elements: (i) knowledge space (the 
information needed to learn), (ii) collaboration space (working together to learn with others), (iii) consulting 
space (teachers provide tutoring for learning and if there are doubts) and (iv) experiment space (practical work 
for students to acquire knowledge and skills). The objective of VLS is to develop a learning system that can 
provide support, where students can learn with each other, share resources and ideas. 
 
4. Conclusion 
 
 The use of existing E-portfolio at this time seems to work only as a repository of artifacts without connecting 
to the actual learning process (Ku & Chang, 2011). As a result, although the created E-portfolio can provide 
convenience and comfort to the users, but it still cannot achieve the actual goal behind the use of E-portfolio. 
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Zeichner and Wray (2001) described seven questions that must be asked before building E-portfolio which are: 
(i) what is the purpose of the E-portfolio?, (ii) who makes the decision, what should be included in the portfolio?, 
(iii) how the evidence in the portfolio will be managed?, (iv) what are the types of artifacts that can be stored in 
the E-portfolio?, (v) what kind of info can be placed by the teachers during the teaching and learning process?, 
(vi) how the portfolio should be evaluated? and (vii) what should happen to the portfolio once it is completed? 
While Lorenzo and Ittelson (2005) stated that the questions that should be considered by any institution in using 
E-portfolio in teaching and learning are: (i) should the E-portfolio need to be a platform to record the students' 
work?, (ii) how long should the E-portfolio be kept in an institution after graduation of the students?, (iii) who 
should have E-portfolio?, (iv) how an institution promote and support the use of E-portfolio?, (v) how the E-
portfolio are evaluated and is it valid and reliable? and (vi) how an institution encourages the reflection on the use 
of E-portfolio?. When an institution chooses to use E-portfolio system for teaching and learning, it is important to 
understand and define the concepts and elements of E-portfolio required to meet the needs of an institution 
(Jafari, 2004; Sweat-Guy, & Buzzetto-More, 2007). To produce a system that integrates technology, it requires 
meticulous planning. Due to that reason, a framework and a detailed model of development is required to ensure 
that the E-portfolio produced to meet the needs of consumers and educational institutions. 
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